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AMINO ACIDS IN PSYCHIA TRIC DISEASE

levels of the major metabolites of dopamine (3,4 dihydroxy
phenyvlacetic acid | DOPACT 4 hydroxy- 3 methoxyphenvlacetic acid
[ homovanillic acid, HHIVA]) or norepimephrine (3 methoay 4 hvdrox
vphenylglveol sultate | MHPG SO4 ]} in animals given tyrosine as an
mdex of catecholamine synthesis (when catecholamine levels
remained unchanged). Interesungly, the administration of even large
doses of tvrosine as cither the pure amino acid or the more soluble
methvl ester 1o otherwise untreated amimais had no cftects on the
levels of these metabolites i most instances (Melamed et al. 1980;
Saally et al. 1977 Sved and Fernstrom 19815 Sved et al. 1979b).
Gibson and Wurtman (1978}, however, did find that systemically
admmistered tvrosme resulted i a 15% inerease in whole brain
MEPG SOy levels in rats pretreated with probencad (1o Dlock
metabohte egress trom the bram. Again, systemic administration ot
competing LNAAs reduced both tissue tyrosine fevels and the rate of
catecholamine synthesis.

However, at the expernmmental ammals were given an additional
trcarment destpned to aceelerate the finng of dopaminergic or
noradrenergic tracts, then the supplemental tyrosine markedly en
hanced the accumulatuion of the catecholanune metabolites (Table
1 1), For example, when rats were given the dopamine antagonist
haloperidol, which accelerates the finng, frequency of the nigrostriacal
pathway (Bunncy ct al. 1973) and lowers striatal tyrosine levels
(Westerink and Winx 1983), then systemic administration of tyrosine
increased catecholamime synthesis; tissue levels of HVA varied directly
with those of striatal tyrosine, whereas dopamine levels remained
constant (Scally et al. 1977). These minal observations tormed the
basis for the hypothesis that catecholaminergic neurons become
tyrosine sensitive when they are physiologically active, and lose this
capaaty when quiescent.

The ability of addinonal tyrosine to enhance catecholamine syn
thesis in, and release from, only those nearons that are rapudly firing,
has been shown using a varicty ot pharmacological as well as
physiological treatments. ‘Tyrosine administration increases brain
levels of dopamine metabaolites when animals are pretreated with
reserpine (Sved eval. 1979a), spiperone (Fuller and Snoddy 1982),
or amfonclic acid (Fuller and Snoddy 1982), which are thought to
increase the firing trequency of nigrostriatal nearons. Also, sup
plemental tyrosine can enhance ipsilateral dopamine metabolism in
rats with unilateral nigrostnatal lesions. Melamed et al. (1980)
reported that following a 6 hydroxydopamine-induced nigrostriatal
lesion (which destroyed more than 80% of thar tract, and thus
accelerated the firing of the surviving neurons [Agid et al. 1973]),

Dyerr o ¥ e ’ ,
Precursor Control of Catecholamine Metabolism 9

tyrosine administration increased dopamine release on the lesioned
side (as estimated by the ratios of DOPAC or HVA 10 dopamine, or
totyrosine hydroxylase activity), but not on the intact side (using, ,__:,.
same mndices). This effect could be blocked by coadministration of
valine (another ENAA that cftectively competes with tyrosine for
transport into the brain) and was not associated with changes in tissue
dopamine levels.

Systemically adminisiered tyrosine need not aftect the various
catecholamimergic pathways inanidentical fashion. For cxample, Sved
(1980} found that tyrosine administration 1 .::._.__v. doces not alter the
rate of dopamine synthesis (1 dopa accumulation after decarboxylase
hibition) in the striatum or in the median eminence. However
tollowing intracercbral injection of ovine prolactin, a trcatment __..,:‘
specttically activates tuberointundibular neurons projecting to the
median eminence (Annunziato 1979, Annunziato and Moore 1978
Moore ¢t al. 1978), tyrosine administration increased the rate .;.
dopamine synthesis in the median eminence, but not in the striatum.

Fyrosine supplementation also increases the levels of dopamine
metabolites in light activated retinas in vivo but not when the animals
are in darkness (Gibson et al. 1983). Retinal dopamine synthesis and
turnover can also be altered when rats consume protcin or tyrosine
supplemented diets (Gibson 1986, 1988). Low doses of tyrosine also
ncrease dopamine synthesis in brain neurons that exhibit high firing
frequencies and bursting activity, such as the mesopretrontal
,_A._J,J__j___nqmm». neurons (Fam and Roth 1984). Interestingly, tyrosine
,_,p_:::_z:.:.:: can also increase dopamine synthesis (Sved and
_A.,.q.:v.::_: 1981) in ncurons that are not tirmng frequently, but in
$__=n_~. tyrosine hydroxylase has been activated pharmacologically
(¢.g., in nigrostriatal neurons of rats pretreated with y butyrolactone
which ,:d_:.:; their firing but activates tyrosing _J;_q.:xv\_uma _d\,
decreasing presynaptic inhibition [ Morgenroth et al. 1976; Walters
u:.;. Roth 1974 1976; Waliers et al. 1972, 1973]).
~ Tyrosine administration can also affect norepinephrine metabo-
lism. For example, the level of the chief metabolite of norepinephrine
Z_.:_,C 504, is clevated in the whole brain when cold m:.,.ﬁn._,
m:::m__m arc administered tyrosine (Gibson and Wuartman 1978). Also
tyrosine supplementation increases the level of MHPG SC )4 in .__»..
7.::: stem of spontancously hypertensive rats, but not in normoren
sie controls or in spontancously hypertensive rats also given valine
Avﬁ.c et al. 1979b; Yamori ¢t al. 1980). (ltis interesting, that tyrosine
E_:,::ZE:.:: apparently fails to attect dopamine metabolism in any
brain arca of the spontancously hypertensive rat.) Increases in
MHPG SO4 afier tyrosine administration are seen in animals
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